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1
ECCENTRIC DRIVING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present nvention relates to an eccentric driving
apparatus for causing a certain object to revolutionarily
move without being associated with auto-rotational
movement, and more specifically to an eccentric driving
apparatus suitable for use 1n hardening equipment for cam
shaft which carries out simultanecous hardening of the outer
peripheral surface of each cam of a cam shaft having plural
kinds of cams of different phases formed thereon.

2. Prior Art

A cam shaft used in an engine for an automobile has plural
kinds of cams having different phases, and induction hard-
ening 1s carried out on the outer peripheral surface of each
cam. For achieving this induction hardening, a heating
device equipped with a plurality of heating coils of circular
shape which correspond to the respective cams 1s utilized.
That 1s, a cam shaft 1s rotated 1n the state that a cam shaft 1s
passed through the plurality of heating coils which are
arranged 1n the direction of central line and the correspond-
ing cams are positioned inside the respective heating coils,
and whereby induction heating of the outer peripheral sur-
face of each cam 1s effected simultaneously.

In conventional hardening equipment for a cam shaft, the
plurality of heating coils are concentrically arranged, so that
the center of the cam shaft corresponds to the center of the
colls. Therefore, in the hardening of each cam, as shown 1n
FIG. 6, the outer peripheral surface of each cam 11 of a cam
shaft 10 1s heated while being rotated inside a heating coil
21 1n the state that the center O1 thereof corresponds to the
center O2 of the heating coil 21, and subsequently cooled to
complete hardening.

In such a way of hardening, however, a convex portion of
the cam 11 always moves 1n the vicinity of the 1nner surface
of the heating coil 21, which causes an essential disadvan-
tage that the portion in question 1s hardened 1n larger depth
than other portions.

For eliminating this disadvantage, the applicant of the
present invention has developed such hardening technique
that, as shown 1n FIG. 7, the center O2 of the heating coil 21
1s made to be eccentric away from the center O1 of the cam
11 toward the convex side, and the heating coil 21 1s
revolved about the center O1 of the cam 11 in accordance
with the rotation of cam 11, thereby hardening the outer
peripheral surface of the cam 11 with a substantially uniform

depth over the entire circumference (See Japanese Patent
Application No. 11-319879 (1999) and Japanese Patent

Application 2000-020417). As the hardening equipment for
realizing the above technique, those shown 1n FIG. 8 or 9
have been suggested.

In the hardening equipment shown in FIG. 8, a plurality
of heating devices 20, 20 corresponding to cam phases of the
cam shaft 10 are provided. The plurality of heating devices
20, 20 are arranged on both sides of a hardening position of
the cam shaft 10, respectively. Each heating device 20 has
the heating coil 21 of circular shape which fits with the
outside of the corresponding cam 11 of the cam shaft 10 and
a transformer 22 for supplying the heating coil 21 with
clectric power, and the heating coils 21, 21 are made to be
eccentric from the center O1 of the corresponding cams 11,
11 toward the convex side by a certain amount.

Each heating device 20 1s revolved by an eccentric driving,
apparatus 30. The eccentric driving apparatus 30 has a
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support 31 for supporting the transtormer 22, a bearing 32
attached on the bottom surface of the support 31, an eccen-
tric cam 33 to be fitted with the bearing 32 and a rotation
driving shaft 34 for driving the eccentric cam 33.

In the eccentric driving apparatuses 30, 30 disposed on
both sides, the rotation driving shafts 34, 34 are driven by a
common driving source 40. The eccentric cams 33, 33 are
deflected 1n their rotation phases 1n accordance with the

phase difference between the corresponding cams 11, 11 of
the cam shaft 10.

In the hardening, the driving source 40 1s actuated in
accordance with the rotation of the shaft 10 to rotate the
driving shafts 34, 34. In response to this, the heating devices
20, 20 revolve at a certain phase difference without auto-
rotating. As a result, the heating coils 21, 21 revolve about
the center O1 of the corresponding cams 11, 11 without
being associated with auto-rotation.

To the contrary, in the hardening equipment shown 1n
FIG. 9, the heating devices 20, 20 are driven by the eccentric
driving apparatus 30, 30 of the biaxial driving system. That
1s, the eccentric driving apparatus 30 has two driving sources
35, 36 for linearly driving the heating device 20 1n two
directions perpendicular to the center line of the cam shaft
10, and the heating device 20 1s caused to revolve by
operation control of the driving sources 35, 36.

Comparing the hardening equipment shown in FIG. 8 and
the hardening equipment shown in FIG. 9, the heating
devices 20, 20 are the same between these equipments.
However, the eccentric driving apparatuses 30, 30 are sig-
nificantly different between these equipments. That 1s, 1n the
hardening equipment shown 1n FIG. 8, the eccentric driving
apparatuses 30, 30 are driven by the common driving source
40, while 1n the hardening equipment shown in FIG. 9, the
eccentric driving apparatuses 30, 30 each need the two
driving sources 35, 36, individually. Therefore, the former
hardening equipment shown in FIG. 8 1s much simpler in
structure so that the cost thereof is low.

The eccentric driving apparatuses 30, 30 shown in FIG. 8,
however, have a significant problem in the hardening opera-
tion as follows.

More specifically, in the case of carrying out hardening on
the cam shaft 10, the cam shaft 10 1s positioned at the
hardening position while being passed through the heating
colls 21, 21 aligned in the axial direction. In the eccentric
driving apparatuses 30, 30 of the hardening equipment
shown 1 FIG. 8, the amount of eccentricity 1s uniquely
determined by the eccentric cams 33, 33 and hence the
adjustment thercof 1s 1mpossible, with the result that the
heating coils 21, 21 are made to be eccentric fixedly 1n

different directions 1n accordance with the phases of the
cams 11, 11 of the cam shaft 10.

For this reason, it 1s impossible to effect the operation of
zero recover for bringing the respective centers of the
heating coils 21, 21 into correspondence with the respective
centers O1 of the cams 11, 11, so that 1t 1s 1impossible to
concentrically align the heating coils 21, 21. As a result, the
positioning operation of the cam shaft 10 at the time of
hardening operation becomes difficult and even becomes
impossible when the amount of eccentricity of the heating
coils 21, 21 1s large. Furthermore, the amount of eccentricity
of the heating coils 21, 21 1s restricted to cause some
troubles for uniform hardening of the respective outer
peripheral surfaces of the cams 11, 11.

Incidentally, 1in the eccentric driving apparatuses 30, 30 of
the hardening equipment shown 1n FIG. 9, the heating coils
21, 21 are easily recovered to the zero positions and con-
centrically aligned by controlling the driving sources 35, 36.
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The present invention has made 1n consideration of the
above problems, and an object of the present invention 1s to
provide an eccentric driving apparatus having a simple
structure and enabling arbitrary and simple adjustment of the
amount of eccentricity.

SUMMARY OF THE INVENTION

An eccentric driving apparatus according to the present
invention 1s an eccentric driving apparatus for revolving a
certain object without being associated with auto-rotation,
the eccentric driving apparatus comprising: a bearing for
supporting the object, the bearing being supported so as to
be movable 1n two directions perpendicular to the center of
the revolution; a first rotation sleeve rotatably fitted to the
inside of the bearing, having an mner peripheral surface
inclined 1n one direction with respect to the center of
rotation; a second rotation sleeve fitted to the 1nside of the
first rotation sleeve so as to be movable with the same,
having an outer peripheral surface inclined in one direction
in correspondence with the inner surface of the first rotation
sleeve; and a rotation driving shaft fitted to the 1nside of the
second rotation sleeve so as to be movable with the same,
wherein the first rotation sleeve and the second rotation
sleeve are allowed to relatively move 1n the direction of the
center of rotation, thereby configuring an eccentric cam unit
having a variable amount of eccentricity.

Namely, 1n the eccentric driving apparatus according to
the present invention, the inner peripheral surface of the first
rotation sleeve 1s inclined 1n one direction, and the outer
peripheral surface of the second rotation sleeve located
inside the first rotation sleeve 1s inclined 1n one direction in
correspondence with the inner peripheral surface of the first
rotation sleeve. Owing to the inclination 1n one direction of
the opposing peripheral surfaces, when the first rotation
sleeve and the second rotation sleeve are relatively moved 1n
the direction of the center of rotation, the outer peripheral
surface of the first rotation sleeve 1s moved 1n parallel 1n the
direction of inclination of the opposing peripheral surfaces
with respect to the inner peripheral surface of the second
rotation sleeve, so that the amount of eccentricity of the
bearing with respect to the rotation driving shaft 1s adjusted
to an arbitrary value including zero. In addition, the first
rotation sleeve and the second rotation sleeve revolve while
auto-rotating as a result of rotation of the rotation driving
shaft, however, since the auto-rotation 1s not transmitted to
the bearing, the bearing just revolves. As a consequence of
this, the object can revolve without being associated with
auto-rotation with an arbitrary amount of eccentricity
including zero.

In the eccentric driving apparatus according to the present
invention, 1t 1s also possible that at a plurality of positions in
the axial direction of the rotation driving shaft, the eccentric
cam unit comprising the bearing, the first rotation sleeve and
the second rotation sleeve 1s provided. Furthermore, it 1s also
possible that plural rotation driving shafts are arranged so as
to be parallel with each other, and each rotation shaft is
provided with the eccentric cam unit comprising the bearing,
the first rotation sleeve and the second rotation sleeve.

The eccentric driving apparatus according to the present
invention 1s particularly suitable for use in revolving a
heating device used for simultancous heating of the cams
having the same phase 1n hardening equipment for a cam
shaft which carries out hardening of the outer peripheral
surface of each cam of a cam shaft on which plural kinds of
cams having different phases are formed. In such a case, it
1s preferable that plural rotation driving shafts are arranged
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so as to be parallel with each other, and each rotation shaft
1s provided with the eccentric cam unit comprising the
bearing, the first rotation sleeve and the second rotation
sleeve. As a consequence, the heating device can be sup-
ported 1n a stable manner and stable revolution can be
realized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of hardening equipment employing,
an eccentric driving apparatus according to one embodiment
of the present invention.

FIG. 2 1s a plan view of the same eccentric driving,
apparatus.

FIG. 3 1s a view taken 1n the direction of the arrows along
the line A—A of FIG. 2.

FIG. 4 1s an enlarged view of the C portion of FIG. 3.

FIG. 5 1s a view taken 1n the direction of the arrows along,
the line B—B of FIG. 2.

FIG. 6 1s an explanatory view of the conventional method
for hardening a cam shalft.

FIG. 7 1s an explanatory view of the method for hardening,
a cam shaft developed by the present applicant.

FIG. 8 1s a front view of hardening equipment employed
for the method for hardening a cam shaft developed by the
present applicant.

FIG. 9 1s a front view of another hardening equipment
employed for the method for hardening a cam shaft devel-
oped by the present applicant.

EXPLANAITION OF REFERENCE NUMERALS

100 Cam shaft

110 Cam

200 Heating device

210 Heating coil

220 Transformer

300 Eccentric driving apparatus
310 Support

320 Driving unit

321 Rotation driving shaft
322 Eccenfric cam unit
322a Bearing,

322¢ First rotation sleeve

322d Second rotation sleeve
323, 324 Pulley

330 Base
340 Supporting plate
350 Coupling plate

360 Operational mechanism
361 Screw bar

362 Handle
363 Nut member

400 Driving source

PREFERRED EMBODIMENT OF THE
INVENTION

In the following, embodiments of the present invention
will be described with reference to the drawings. The
hardening equipment shown in FIG. 1 1s used for simulta-
neous hardening of the outer peripheral surfaces of a plu-
rality of cams 110, 110 having different phases of a cam shaft
100. This hardening equipment has a plurality of heating
devices 200, 200 disposed so as to correspond with the
plurality of cams 110, 110 having different phases of the cam
shaft 100 and a plurality of eccentric driving apparatuses
300, 300 for revolving the heating devices 200, 200, respec-
tively.
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A plurality of the heating devices 200, 200 are substan-
fially the same as those used in the hardening equipment
shown 1n FIGS. 8 and 9, and disposed on both sides of the
hardening position of the cam shaft 100. Each heating device
200 has a heating coil 210 of circular shape surrounding the
corresponding cam 110 of the cam 100 and a transformer
220 for supplying the heating coil 210 with electric power.
The heating coil 210 1s disposed mside the transformer 220
and electrically connected via a lead 230.

A plurality of the eccentric driving apparatuses 300, 300
arc mechanically connected to a common driving source
400, and synchronously driven by the common driving
source 400, to thereby synchronously revolve the heating
devices 200, 200.

Each eccentric driving apparatus 300 has, as shown in
FIGS. 2 and 3, a support 310 for supporting the transtormer
220 of the heating device 200, and a pair of driving units

320, 320 disposed on both sides for driving the support 31.
The support 310 1s movable 1n two directions perpendicular
to the center line of the cam shaft 100, and fixed in the
direction of center line. The driving units 320, 320 are
mounted on a common base 330.

Each driving unit 320 has a horizontal rotation driving,
shaft 321, and eccentric cam units 322, 322 mounted at two
positions 1n the axial direction of the rotation driving shaft
321. The rotation driving shaft 321 is parallel to the center
line of the cam shaft 110; rotatably supported, via bearings
325, 325, by a pair of front and rear supporting plates 340,
340 mounted on the base 330; and rotated at a fixed position
by the common driving source 400.

For coupling with the driving source 400, one of the
driving units 320 1s attached with a first pulley 323 on one
end portion of the rotation driving shaft 321. Furthermore, 1n
order to synchronously drive the respective rotation driving
shafts 321, 321 between both driving units 320, 320, a
second pulley 324 1s attached on one end portion of each of
the rotation driving shafts 321, 321. Incidentally, coupling is
cifected by a timing belt.

The eccentric cam units 322, 322 are configured to be
for-and-aft symmetric with each other. The eccentric cam
unit 322 on the rear side (opposite to the pulley side)
comprises, as shown 1n FIG. 4, a block-like bearing 3224, a
first rotation sleeve 322c¢ rotatably fitted to the inside of the
bearing 322a via a bearing 322b, and a second rotation
sleeve 322d fitted to the inside of the first rotation sleeve
322c¢.

The bearing 3224 1s mounted on the bottom surface of the
supporting plate 310 so as to be movable 1n the direction of
center line of the rotation driving shaft 321 (in the direction
of the center line of the cam shaft 100) while the rotation
thereof being restricted. The first rotation sleeve 322c¢ 1s
movable together with the bearing 3224 1n the direction of
the center line of the rotation driving shaft 321 (in the
direction of the center line of the cam shaft 100), and an
inner peripheral surface 322¢' thereof 1s substantially uni-
form 1n inner diameter along the entire length and inclined
in one direction at a certain angle with respect to the center
line of the rotation driving shaft 321.

On the other hand, the second rotation sleeve 3224 1s fixed
to the outer peripheral surface of the rotation driving shaft
321, and an outer peripheral surface 322d' thereof 1s uniform
in 1nner diameter along the entire length and inclined 1n one
direction at a certain angle with respect to the center line of
the rotation driving shaft 321 in accordance with the 1nner
peripheral surface 322c¢' of the first rotation sleeve 322c.

While the second rotation sleeve 322d rotates together
with the rotation driving shaft 321 and i1s fixed in the
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direction of the center line of the rotation driving shaft 321
(in the direction of the center line of the cam shaft 100), the
first rotation sleeve 322c¢ 1s movable 1n the axial direction
with respect to the second rotation sleeve 322d. In other
words, the first rotation sleeve 322¢ and the second rotation
sleeve 322d are relatively movable 1n the axial direction
with the inclined peripheral surfaces 322¢' and 3224d' being
as sliding surfaces. In this case, the outer first rotation sleeve
322¢ moves. As a result of this movement, the inner periph-
eral surface of the first rotation sleeve 322¢ moves 1n parallel
with respect to the outer peripheral surface of the second
rotation sleeve 322d, and the first rotation sleeve 32c¢ 1s
eccentric away from the second rotation sleeve 322d, with
the result that the bearing 322a 1s eccentric away from the
rotation driving shaft 321 by an arbitrary amount of eccen-
tricity including zero.

The cam unit 322 on the front side (on the pulley side) is
as same as that of the rear side except that opposing
peripheral surfaces of the rotation sleeves 322c¢, 322d are
inclined with respect to the opposing peripheral surfaces of
the eccentric cam units 322 of the rear side (opposite to the
pulley side) in a for-and-aft symmetric manner.

The corresponding eccentric cam units 322, 322 on both
sides are coupled with each other by a coupling plate 350 at
their bearings 322a, 322a. The front and rear coupling plates
350, 350 are driven to approach or separate to/from each
other by means of an operational mechanism 360 disposed
between the driving units 320, 320 on both sides.

That 1s, the operational mechanism 360 has, as shown 1n
FIG. 5, a screw bar 361 which 1s parallel to the rotation
driving shafts 321, 321 on both sides, a handle 362 mounted
to one end of the screw bar 361, and a pair of nut portions
363, 363 of the front and rear sides attached to the front and
rear coupling plates 350, 350. The screw bar 361 1s provided
with male screw portions 361a, 3614 at two positions in the
axial direction. The male screw portions 361a, 361a are
formed 1n opposite directions and are screwed 1nto the pair
of nut portions 363, 363 of the front and rear sides, respec-
fively.

As a consequence, by operating the screw bar 361 to
rotate 1n one direction, the coupling plates 350, 350 are
symmeftrically approached or separated to/from each other,
while by operating the screw bar 361 to rotate 1n another
direction, the coupling plates 350, 350 are symmetrically
moved 1n another direction. As a result of this symmetrical
movement, 1 the driving units 320 on both sides, the
bearings 322a, 3224 of the front and rear eccentric cam units
322, 322 are symmetrically moved in the direction of the
center line of the rotation driving shafts 321, 321 together
with the respective first rotation sleeves 322, 332 provided
inside thereof, and whereby the amounts of eccentricity at
the front and rear cam units 322, 322 are adjusted by the
same amount including zero.

Next, the eccentric driving apparatuses 300, 300 accord-
ing to the present embodiment and the function of the
hardening equipment employing the same will be explained.

Prior to the hardening, the amounts of eccentricity are
adjusted to zero by means of the eccentric driving appara-
tuses 300, 300. In specific, by operating each eccentric
driving apparatus 300 with the operational mechanism 360,
the front and rear eccentric cam units 322, 322 are sym-
metrically operated by means of the driving units 320, 320
on both sides, and the center of the first rotation sleeve 322c¢
1s matched to the center of the second rotation sleeve 322d
by means of the front and rear eccentric cam units 322, 322.
As aresult of this, the bearing 322a becomes concentric with
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the rotation driving shaft 321. Consequently, 1n the heating
devices 200, 200, the heating coils 210, 210 are concentri-
cally aligned.

At this time, the eccentric driving apparatuses 300, 300
may be either in the driving state or 1n the non-driving state.
In the driving state, the rotation driving shaft 321 rotates,
while on the other hand, the supporting plate 310 does not
move because the amount of eccentricity of the bearing 3224
1S ZEro.

Once the heating coils 210, 210 are aligned concentrically
in the heating devices 200, 200, the cam shaft 100 is inserted
into the heating coils 210,210 and positioned 1n the hard-
ening position. As a result of this, the plurality of cams 110,
110 having different phases of the cam shaft 100 are located
inside the heating coils 210, 210, and the center O1 of the

cams 110, 110 1s matched with the center of the heating coils
210, 210.

After completion of the positioning of the cam shaft 100,
the amounts of eccentricity are adjusted to a certain value by
means of the eccentric driving apparatuses 300, 300. In
specific, by operating the operational mechanism 360 with
cach eccentric driving apparatus 300, the front and rear
eccentric cam units 322, 322 are symmetrically operated by
means of the driving units 320, 320 on both sides, and the
first rotation sleeve 322¢ 1s made to be eccentric away from
the second rotation sleeve 322d by means of the front and
rear cam units 322, 322.

As a result of this, in the heating devices 200, 200, the
heating coils 210, 210 become eccentric away from the
center O1 of the corresponding cams 110, 110 toward the
convex side by a certain amount. It 1s appropriate that the
amount of eccentricity is approximately (rl-r2)/2, when
maximum diameter and minimum diameter of the cam 110
are defined as rl and r2, respectively.

After completion of the eccentric operation, the cam shaft
110 1s rotated 1n the circumferential direction, and the
driving source 400 1s actuated synchronously with that
rotation, whereby the eccentric driving apparatuses 300, 300
are driven.

As a consequence of the above, 1n each eccentric driving
apparatus 300, the rotation driving shafts 321, 321 are
rotated by means of the driving units 320, 320 on both sides.
In the eccentric cam units 322, 322 of the driving unit 320,
the first rotation sleeve 322c¢ eccentrically rotates, that is,
revolves while being associated with auto-rotation, however,
since the outside bearing 3224 does not auto-rotate, the first
rotation sleeve 322c¢ just revolves. This revolution 1s trans-
mitted to the transformer 220 of the heating device 200 via
the supporting plate 310.

As a result, 1n the heating devices 200, 200, the heating
colls 210, 210 revolve about the center O1 of the cams 110,
110 1n synchronous with the rotation of the cams 110, 110
while keeping a certain amount of eccentricity.

In this state, the heating coils 210, 210 are energized so
that the outer peripheral surfaces of the cams 110, 110 are
heated substantially uniformly in the circumiferential
direction, followed by cooling, whereby uniform hardening
of the outer peripheral surfaces 1s realized in the whole
circumferential direction.

After completion of the hardening, the amount of eccen-
tricity 1s returned to zero by means of the eccentric driving
apparatuses 300, 300. In the heating devices 200, 200, the
heating coils 210, 210 are concentrically aligned, so that the
cam shaft 100 after hardening 1s smoothly removed from the

inside of the heating coils 210, 210.

In this way, the eccentric driving apparatuses 300, 300
according to the embodiment of the present mnvention make
it possible to arbitrarily adjust the amount of eccentricity by
simple straight-ahead operation of the bearing 322a, while
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keeping the simple structure of commonly using the driving
source 400 as 1t 1s. And, when applied to simultaneous
hardening of the outer surfaces of the cams 110, 110 of the
cam shaft 100, they make 1t possible to smoothly position
and remove the cam shaft 100 while suppressing the facility

COSt.

As described above, 1n the eccentric driving apparatus
according to the present invention, the inner peripheral
surface of the first rotation sleeve which 1s rotatably dis-
posed 1nside the bearing 1s inclined in one direction; the
outer peripheral surface of the second rotation sleeve which
1s disposed 1nside the first rotation sleeve 1s inclined 1n one
direction 1n correspondence with the mnner peripheral surface
of the first rotation sleeve; and the first rotation sleeve and
the second rotation sleeve are permitted for relative move-
ment 1n the direction of the rotation center, so that it 1s
possible to adjust the amount of eccentricity at any values
including zero while keeping the simple structure by the
eccentric cam. In addition, the operation for adjustment 1s
also easy. Therefore, the eccentric driving apparatus accord-
ing to the present mvention i1s utilized for revolving the
hardening equipment for cam shaft which carries out simul-
taneous hardening of the outer peripheral surface of each
cam of the cam shaft on which plural kinds of cams having
different phases are formed, and particularly for revolving
the heating device used for simultaneous heating of the cams
of the same phase, to allow smooth positioning and remov-
ing of the cam shaft while suppressing the facility cost.

What 1s claimed 1s:

1. An eccentric driving apparatus for revolving a certain
object without being associated with auto-rotation, the
eccentric driving apparatus comprising:

a bearing for supporting the object, the bearing being
supported so as to be movable 1n two directions per-
pendicular to the center of the revolution;

a first rotation sleeve rotatably fitted to the inside of the
bearing, having an 1nner peripheral surface inclined 1n
one direction with respect to the center of rotation;

a second rotation sleeve fitted to the inside of the first
rotation sleeve so as to be movable with said first
rotation sleeve, having an outer peripheral surface
inclined 1n one direction 1n correspondence with the
mner surface of the first rotation sleeve; and

a rotation driving shaft fitted to the inside of the second
rotation sleeve so as to be movable with said second

rotation sleeve,

wherein the first rotation sleeve and the second rotation
sleeve are allowed to relatively move 1n the direction of
the center of rotation, thereby configuring an eccentric
cam unit having a variable amount of eccentricity.

2. The eccentric driving apparatus according to claim 1,
wherein at a plurality of positions in the axial direction of the
rotation driving shaft, the eccentric cam unit comprising the
bearing, the first rotation sleeve and the second rotation
sleeve 1s provided.

3. The eccentric driving apparatus according to claim 1,
wherein plural rotation driving shafts are arranged so as to
be parallel with each other, and each rotation driving shaft
1s provided with the eccentric cam unit comprising the
bearing, the first rotation sleeve and the second rotation
sleeve.

4. The eccentric driving apparatus according to claim 1,
wherein the object 1s a heating device disposed in hardening
equipment for a camshaft having a plurality of cams of the
same phase of the camshatft, said heating device disposed so
as to simultaneously harden the outer peripheral surface of
said plurality of cams of the same phase of the camshaft.

G o e = x
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